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FLAT HEATING SURFACE TYPE GAS STOVE 
BACKGROUND OF THE INVENTION ; 

1. Field of the Invention 

The present invention relates to a gas stove which is adapted for cooking in 
office or home, and in particular, to a flat heating surface type gas stove wherein 
a heat-resisting glass top plate is used as a flat heating surface, thereby preventing 
flame from being exposed out of the. heating surface during the heating operation 
thereof. 
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2. Description of the Related Art 

The conventional gas stove is generally designed such that a fee.atd.n^s^fcai.aa.e.Q 
-sti^ew substance, to be heated^is directly heated by ^Bbus.Uon,gas4includiag. flame)-- 
that is generated by the combustion of gas. Specifically, as shown in FIG. 5, a 
heat ing subs tance 4 , such as a pot or a frying pan ( ski 1 let ), which i s supported by 
means of a pan support. 3 is placed over the combustion burner 2 that is exposed out 
of the top plate 1 of the stove. In the case of a conventional stove of this type, 
since the burner and the pan support are exposed, the stove is required to be 

i - . ; 

frequently cleaned, and at the same time, since the surface structure thereof is 
rather complicated, it is difficult to completely sweep away soils from the surface 
of stove. Additionally, since flame is exposed during heating, radiant heat is 

transmitted directly to a person using the stove, thus occasionally imparting a 

* 

feeling of heat. to the person. Therefore, the person using the stove is required 
to pay some degree of attention to ensure safety in dealing with -the stove. 

With a view to avoiding such an inconvenience, there has been proposed an 
electric stove.as shown 1 in FIG. 6, which is constructed, as represented by an IH stove, 
a halogen stove or a radiant heat stove, .such that the top plate 5 of stove is 



constituted by heat resistant glass such as ceramic glass, and that the heating 

■ ■ ■ • - . * • .- 

substance 4 is heated by means of electromagnetic wave (including visible light and 

* *• - 

infrared ray) which is designed, to pass through this glass top plate 5 as it is 

generated from a heater 6. 

• ft £ 

It is' now studied for enabl4fi£ the same heating method as employed in the 

A 
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aforementioned electric stove to be realized in a gas stove where gas is employed 

as a fuel. However, since only the visible light and infrared ray -fro-btr generated 

• ' ' , - , . " ■ 4 ■ '• • ' . 

through the combustion of gas can be utilized in heating a heating substance instead 

* * 

of directly utilizing the combust ion gas x if the aforementioned method is adopted in 
a gas stove, the heating efficiency of such a gas stove would greatly deteriorate 
even if the gas stove is of an infrared burner type. Namely, it has been considered 

■ ■ * . i ± • - 
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very difficult in such a gas stove to improve the heating efficiency thereof to a 

■ • * ■ ■■ 

practically applicable level. 
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The present invention has been accompl i shed under the -Gi^r-eumstmice's. explained 

' ■ ■ ■ ' * 

above, and therefore, an object of this invention is to provide a novel flat heating 

surface type gas stove which is capable of heating a heating substance across a heat 

resistance glass at such high heating efficiency that is applicable to practical use 

in spite of the fact that the gas stove employs gas as a fuel , thus making it possible 

to overcome any inconvenience that may be brought about due to the exposure of flame, 

and to facilitate the cleaning of the gas stove. . 



BRIEF SUMMARY OF THE INVENTION 
Namely> the gas stove according to the present invention is a flat heating 
surface type gas stove, which fundamentally comprises a heat resistant glass top 

, . • , ; in 

plate which is disposed over a burner , wherein a gas-permeabl e porous body is di s posed 
below said top plate, a space between said top plate and a surface of said . gas- 

L 
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permeable porous body is assigned to a combustion space, and combustion gas to be 
generated is designed to be discharged through said gas-permeable porous body. 

It is known that when a high-temperature gas is passed through a gas-permeable 



porous body, thermal energy is transferred from the high-temperature gas to the porous 
body and is then radiated from the surface of the porous body (The improvements on 
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the combustion and radiant heat in porous' sol id body" , a collection of articles 52-475, 
B-1136; Japan Society of Mechanical Engineers;. By increasing the porosity of porous 
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body, or by employing a material of high emissivity as a porous body, the radiation 
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from the porous body can be increased, thus lowering the temperature of porous body 
and rapidly lowering the temperature of gas. As a high-temperature gas is passed 
through a gas-pef meabl e porous bpdy, even though the temperature of gas on the gas 
inlet side of the porous body is high, the temperature of gas on the gas outlet side 
of the porous body ^cotrres low. Therefore, the radiation from the porous body can 

\ A' 4 

be effected selectively on the high" temperature gas side , i. e. the upstream side of 
gas. .■' ■ •• 

According to the present invention, the flat heat ing surface type gas stove which 
is provided with a heat resistance glass top plate disposed over a burner is 
technically featured in that the aforementioned phenomenon to be realized by the 

' " .. A 

gas-permeable porous body 4 s-e f f e c t i vel y "ii t il ire cf . Therefore, it is now possible 
to obtain a flat heating surface type gas stove which is capable of exhibiting such 
high-heating efficiency that can be practically used in spite of the fact that, the 
gas stove employs gas as a fuel. . 

Namely, in the case of the gas stove according to the present invention, the 
combustion heat from the burner is transmitted to a heat ing-substance by two waysj^ 
i-re? by the energy. of heat conduction originating directly from the heat resistant 
glass top plate (flat heating surface),a**d> by the radiation energy originating from 
the surface of gas-permeable porous body, that can be generated as the combustion 
gas of high-temperature produced inside the combustion chamber is permitted to pass 
through the gas-permeable porous body which is disposed below the top plate^-the 
eombu&t ion-gas enter ing- the-gas-perm^able-.po-rous body-from the^top~surface*nh ereo ^ 
a nd dis cba-r g e d f r o m-th e r^ea r -s urf a e€ -^hereor f : . As a result, it is now possible, with 

* 

this gas stove, to realize high heating efficiency. < 



Moreover, in the gas stove according to the present invention, since the surface 

i ' 'i 

to support and heat a heating substance, such as a pot. or a frying pan, is flat, the 

cleaning can be easily performed even if this surface is soiled by. boiled-over matter. 

Additionally, since the combustion space of this gas stove is substantially closed 

so that the flame of combustion gas is not permitted to e^^o«s^^u1:^crfrthe combustion 

A 

space, it. is possible to ensure a high operational safety. 
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As for the material of gas-permeable porous body which enables the 
aforementioned combustion gas • to pass therethrough, there is not any particular 
limitation as long as it has a predetermined heat resistance. However, it is more 
preferable that the material of gas-permeable porous body is capable of emitting a 
higher radiation toward the upstream side as a high-temperature gas is passed 

* *■*■'-. . . ■ , 

therethrough. Preferable examples of such a gas-permeable porous body are those 

. • * * ' ■ * 

which are formed into a porous body by making use of silicon carbide exhibiting a 
high emissivity (0.9 or more) or a material containing silicon carbide as a main 
component. For example, an aggregate of silicon carbide fibers or ceramic filters 
can be preferably employed as the material of gas-permeable porous body., 

The surface of gas-permeable porous body is heated up to almost the same 
temperature as that of the combustion gas as the high-temperature combustion gas 

* 

passes through the gas-permeable porous body, thereby radiating thermal energy. In 
the course of the passage of combustion gas across the gas-permeable porous body, 
the temperature of combustion gas is lowered to become a low temperature gas, which 
is then discharged out of the gas stove. Even this low temperature gas, the 
temperature thereof is maintained generally at 600°C or so. Therefore, heat 
radiation is eaused-4e generate even on the gas outlet side, i.e. rear side of the 
gas-permeable porous bodyyj^he heat radiation thus generated b^in^directed toward 

the exhaust side of the gas stove, thus resulting in a heat loss to the gas stove. 

\ - ... 

With a view to minimize this heat loss, there is provided another embodiment 
of gas-permeable porous body wherein a second gas-permeable porousybody having a lower 

* * 

emissivity than that of. the first mentioned gas-permeable porous body is laminated 



on the gas outlet side of the first mentioned gas-pefmeable porous body. As for the 
material of the second gas-permeable porous body also, there is not any particular 
limitation as long- as it has a predetermined heat resistance. However, it is more 
preferable that the material of the second gas-permeable porous body is formed of 
silica/alumina-based ceramic exhibiting an emissivity ranging from 0. 2 to 0.3 or a 
material containing as a main component such a sil i ca/a 1 urn ina -based ceramic. For 
example, an aggregate of. silica/alumina-based ceramic fiber can be preferably 
employed. Alternatively, a ceramic filter exhibiting a relatively low emissivity 
can be employed as the second gas-permeable porous body. 

According to the flat heating surface type gas stove of the present invention, 

.. ' 
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there is not any particular limitation with regard to the burner to be employed'therein. 
For example, the burner may be a pipe burner which is disposed to surround a region 
immediately above the gas-permeable porous body or a surface combustion type burner. 
In the case of the former burner, the flame ports thereof are preferably disposed 

r t 

in such a manner that the flame from each flame port can be horizontal ly ejected in 

the direct ion toward the center of the region immediately above the gas^permeable 

porous body.. If a sufficient combustion of gas can be achieved with only a primary 

air, the arrangement of the burner may be such as mentioned above. Generally however, 

when it is desired to achieve a desired combustion of gas with only^^pr imary air, 

the blow-off of flame or the generation of unburnt gas is caused to occur. In order 

to prevent such phenomena, the burner should preferably be designed such that a 

ih) 

secondary combust ion air can be suppl ied Xxo^p the vie ini ty of each of the flame ports. 

A 

In any cases , it is preferable to provide the burner wi th a suitable flame stabi 1 i zing 
mechanism. 

{ In a structure where a surface combustion burner is employed, the combustion 
surface thereof, together with the surface of gas-permeable porous body, is disposed 

I 1 " . r 

so as to face the combustion space. As a result , the combustion heat of the surface 
combustion burner can be effectively conducted to the flat heating surface 
constituted by the heat resistant glass top plate. Preferably, the combustion 
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surface .'. of the surface combustion burner should be formed of a material exhibiting 
a high emissivity, such as silicon carbide or a material containing silicon carbide 
as a main component. In this case, in addition to the heating by way of heat 
conduction, the heating by way of radiation energy can #e proceed^ thereby making 
it possible to realize high heating efficiency by the surface combustion burner. 

If the surface* combustion burner is to be employed, the combustion surface 
thereof may be disposed on the periphery of the surface of the gas-permeable porous 
body, or the gas-permeable porous body may be disposed on the periphery of the 
combustion surface of the surface combustion burner. In any cases , a high- 
temperature combustion gas from the surface combustion burner is permitted to be 

, ' - ' - , ' * ■ fc » i ■ * ' ■ " " ' 

discharged through the gasTpermeabl e. porous body t during which . the gas-permeable 
porous body is heated to a red Jieat state, thus radiating thermal energy. 



According v to another embodiment of the gas stove of the present invention, the 

• ; . ■ ' 

gas stove essential ly comprises- a combustion gas. passageway communicated with a space 

i 

located on a downstream side' of combustion gas flow channel of gas-permeable porous 
body; an air passageway for combustion, and a heat-exchanging means 4o~ be act&d^* 



between the combustion gas passageway and the air passageway for combustion, wherein 
a' mixed gas comprising a combustion gas and combustion air which has been heated 

* * * * 

through heat exchange thereof with the combust ion, gas by means of heat-exchanging 

* 
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means is designed to be fed to a burner. In the case of gas stove of this embodiment, 
the quantity 'of heat retained in the combustion gas after the passage thereof through 
the gas-permeable porous body is transferred via the heat-exchanging means to the 
combustion air to thereby perform exhaust heat recovery. As a result, the air thus 
heated up and the combustion gas is enabled to be mixed together to form a mixed gas, 

which is then transferred to the burner for the combustion thereof , resulting in 

. . - > ' 
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improved heating efficiency as a whole. 



BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING 
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FIG. I is a cross -sectional view illustrating one embodiment of the flat heating 
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surface type gas stove of the present invent ion; 

FIG. 2 is a cross-sectional view illustrating another embodiment of the flat 

■ - « 

heat ing surface type- gas stove of the present invention; 

FIG. 3 is a crossrsee tional view illustrating a further embodiment of the flat 

> * < 

heating surface type gas stove of the present invent ion ; 

FIG. 4 is a cross-sectional view illustrating still another embodiment of the 
flat heating surface type gas stove of the present invention; 

FIG. 5 is a side view schematically il lustrat ing one example of conventional 
gas stove ; and 

FIG. 6 is a side view schematically il lustrat ing one example of cpnventional 
radiation' type stove where an electric heater is disposed. 



\ DETAILED DESCRIPTION OF THE INVENTION * 

Next, the flat heating surface type gas stove according to this invention will 

• , . ^ - ■• ■ • . 

b'e explained with reference to specific embodiments. 

FIG. 1 shows a cross-sectional view of one embodiment of the flat heating surface 

i 

type gas stove according to this invention. The gas stove 10 shown in FIG. 1 is of 
a closed type wherein the qpen top face of an outer casing 11 having a cylindrical- 

, . off- . 

configuration is closed by a flat heat resistant glass top plate. A ring-like pipe 
burner 15 is disposed along an upper inner wall portion of the outer casing 11. The 
pipe burner 15 is provided with a plurality of flame ports 16 which are disposed at 
predetermined intervals in such a manner that each flame port 16 is directed so as 
to enable the flame to be ejected horizontally toward the center of the outer casing 
11. The pipe burner 15 is also provided with a suitable number of vertical pipes 
17, the lower ends of which are respectively directed toward the bottom face 13 of 

1 ■ ' 1 

the outer casing 11. Further, each of the vertical pipes 17 is provided, at the lower 
end thereof, with an opening with which a gas nozzle 20 is engaged. Moreover, the 

bottom face 13 of the outer casing 11 is connected with the outlet 22 of an air blower 

' ' ' ■ 

21. ' ' . • . 



A cylindrical inner casing 31 having an open top and closed bottom 32 is disposed 

-,. . - i ^ r -: 

so as to cover the inner peripheral wall of the pipe burner 15. The cyl indr ical inner 
casing 31 is provided, at -Jhtf portions jjacfi facing each flame port 16 of the pipe 
burner 15, with flame supply ports 33. A gas-permeable porous body 40 having a flat 

"...«-■■_-. ► ■ . * 

board-like configuration and made of an aggregate of silicon carbide fiber is disposed 

at a level of the inner casing 31 which is somewhat below where the flame supply ports 

/ • • • 

33 are disposed. A substantial ly closed space S is formed between the gas-permeable 
porous body 40 and the top plate 12. A metallic rectifying plate 42 provided with 
a large number of holes 41 is disposed below the gas-permeable porous body 40. 

• - » 1 
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Further, an exhaust pipe 43 is disposed below the rectifying plate 42 in such a way 
.that the exhaust pipe 43 i^pierce^^h^o^^the peripheral wall of the inner casing 
31. : ; n 

The top plate 12 functions as a heating surface so that a heating substance 4 
such as a pot or a frying pan. is permitted to be directly placed thereon. The heat 

;. V . ; ' / ' . . MAG£tff \ . 

resistant glass to be employed as the top plate 12 may be any kind of mater ial~V'which 

i& . • ; ' • ' ■ . ^ r: ; 

are conventionally known. However, a heat resistant glass imparted witfva fine 

'. -ft . ' ; . ' . . 

quartz crystalline structure and almost the same degree of thermal expansion 

• . . b . 

coefficient as that of quart z\[ is xspeciaLLy preferable. Since the thermal expansion 

' r • A 

coefficient of /such a heat resistant glass is relatively low, . there is little 
possibility that the glass can be cracked even if the glass is -quenche^Lund&r a high 
temperature state -thereaf - as it is heated by a burner. Although the gas-permeable 
porous body 40 is e^nst itoted -b^ a single-layer structure of the aggregate of silicon 

a ' .y. - . - . - ■ : 

carbide fiber in the embodiment shown in FIG. 1, the gas-permeable porous body 40 
may be eoxLS.tjLtu.te^-by^ a 2-ply structure consisting' of an upper layer" formed of the 

l/itj- 

a forme 
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silica/alumina-based ceramic fiber which is lower in emissivity than the silicon 



4 {mi) . • * 

aggregate of silicon carbide fiber, and a lower layer formed of the aggregate of 



carbide fiber. This 2-ply. structure is advantageous in improving the heating 

efficiency of gas stove. 

■.","*■ > ■ 
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Qn the occasion of combustion operation of gas stove, a predetermined quant ity 



of fuel gas is fed from the gas nozzle 20 with, the air blower 21 being' actuated. The 
air supplied by this air blower 21 to a space between the outer casing 11 and the 
inner casing -31 4s-pe^mit^t-ed-t«. flow into the vert ical pipe 17 so as to be mixed with 

' : ■ • ' ; ■ • - ' • ' A &/A T 

fuel gas to form a mixed gas , .whirch is then ejected from the flame ports 16 of the 

A 
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pipe burner 15 to form a flame. This flame is then permi t ted to pass through the 

. > + - 

flame supply ports 33 provided in the inner casing 31 and to spread throughout the 
combustion space S. Part of the air that has been suppl ied by the air blower 21 is 
permitted to enter into the combustion space S together with the flame ejected from 
the flame supply ports 33 of the inner casing 31 so as to assist the secondary 
combustion of flame. As a result, the complete combustion of the mixed gas can be 

. . T -. ^ "- 

promoted. The combustion heat produced by the combustion gas is thermally conducted 

' 1 ' m i ■ - 
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from the top plate 12 to the heating substance 4 to .thereby heat the heating substance 



The temperature of the combustion gas generally exceeds over 1000°C. As shown 
by the arrows *A" in FIG. 1, this high-temperature combustion gas is permitted to 
pass through the gas-permeable porous body 40 and the rectifying plate 42 before it 
is discharged from the exhaust pipe 43. As this high-temperature combustion gas is 
permitted to pass through the gas-permeable porous body '40, the top surface (the 

> * 

surface facing the top plate 12) of the gas-permeable porous body 40 is heated up 
to almost the same temperature as that of the combustion gas. As a result, thermal 
energy is radiated from the surface of the gas-permeable porous body 40 toward the 
top plate 12 (as shown by the arrows "B*), thereby providing .tjjjk radiat ion energy, 
through the top plate 12, to the heating substance 4 in addition to the heating by 

b T , 

way of the aforementioned conduction of heat. 

Namely, in the case of gas stove 10 according to the present invention, the 

•..-•■> 
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combustion heat from the burner is transmitted to a heating substance 4 in two waysv- 

tmX) . • A ; 

by heat conduction originating directly from the heat resistant glass top plate 

12 <aiKikby radiant heat produced from the surface of gas-permeable porous body 40 as 
A A 

high- temperature combust ion gas passes through the gas-permeable porous body 40 which. 



-is disposed below the top'plate 12. As a result, it is now possible, even with this 
■* type of gas stove where the flame is not permitted to expose outside, to realize such 

; - ; A • '4 A 

high heating efficiency that is « t*£f ic-ien suitedfor practical use. It has been 
confirmed, through &he experiments* conducted by the present inventors , that the gas 
stove constructed as described in the above embodiment is capable of achieving heat ing 
efficiency which is comparable to that of the conventional gas stove as shown in FIG. 
5 under, the same condi t ion ^4^h^espBCt^a^4ie^input. 

■- a ■ . ; • & 

By the way, the gas stove 10 of the above embodiment is provided with the- 

■ . ' 1 \ , • i \ ■ ■ 
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rectifying plate 42, so that the, combustion gas is prevented from generating a drift 
current in the course wherein the combustion gas is transferred. from the combust ion 
space S via the gas-permeable porous : body 40 to the exhaust pipe 43. However, this 
rectifying plate 42 may not be essential and can be omitted, provided that the drift 
current of the combust ion gas can be confined within a tolerable degree through the 

adjustment of the mounting position or configuration of the exhaust pipe 43. 

. • ■ ■ 

Further, in the above embodiment , although air for. secondary combustion is 

* * ■ " - • 

utilized in the combustion of burner, the mechanism for introducing the air for 
secondary combust ion may be omit ted, provided that the complete combust ion of gas 
without substantial unburnt gas can be achieved by making use of only the primary 
air arid by providing the gas stove with a suitable means.such as a flame stabilizing 

. ' ,- : ' ' ' ' J ' 

mechanism s which is conventionally known. In that case, the structure of the gas stove 

can be jptore simplified. The outer casing 11 and the inner casing 31 may not be 

circular in liorizontal cross-sectional configuration thereof, and hence may be 

rectangular in horizontal cross-sectional configuration thereof. In that case, the 

pipe burner may be constructed such that it is configured so as to-be installed 

entirely along the inner peripheral wall or fco-be* installed only at a couple of longer 

sidewalls facing each other. 

FIG. 2 shows a cross-sectional view of another embodiment of the flat heating 

' ■' * ■ - ' ' 

surface type gas stove according to this invention. The gas stove 10A shown in FIG. 




2 differs from that shown in FIG. 1 in the" respect that the burner is constituted 



by a surface combustion burner. Namely, the gas stove 10A shown in FIG. 2 is the 

■■■ • • . > •• . • .... • 

same as that shown in FIG., 1 in the respect that the open top face of an outer casing 
11 having a cylindrical configuration is closed by a flat heat resistant glass top 
plate 12. However , the gas stove 10A As* featured in-tlraf an inner casing wall 31 A 

n ■ ■ ■■ ; ... A 

is coaxially disposed inside the outer casing 11 in such a manner that the 
circumferential top end of the inner casing wall 31A is not contacted with the top 

1 

plate 12, and that a ring-shaped combustion face-forming body 50 is horizontally 

interposed between the outer peripheral wall of the inner casing wall 31 A and the 
. inner peripheral wall of the outer, casing 11. Further, the outlet 22 of an air blower 

21 is connected with the peripheral wall of the outer casing 11 , and the gas nozzle 
■ 20 is disposed on an upstream side of the outlet 22. 

The combustion face-forming body 50 may be selected from any kinds of combustion • 

face^forming body that ha^te^been employed in the conventional surface combustion 

: : . A " . / , '■; ' . ■ " ■ . 

burner. In this embodiment however , a material .exhibiting a high emissivit-y,- such 

• - 4 

as an aggregate of silicon carbide fibers (the emissivity thereof is 0,9 or more) 

. ■ 7 > " ' . ■ 

is employed.-. 

As shown in FIG. 2, on the top end of the inner casing wall .31 A, there is mounted 

i * - 

a disc-shaped gas-permeable porous body 40 which is located preferably, at the same 

i / .* 
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level as that of. the combustion face-forming body 50. Although it is not essential, 

t r ., . ■ 

a ring-shaped metallic rectifying plate 52 provided with a large number of holes 51 

is disposed below the combustion faces-forming body 50, and additionally, a disc- "7. 

shaped metallic rectifying plate 42 provided with a large number of holes 41 is 

* ... ■ " 1 . t 1 

disposed below the gas-permeable porous body 40. ' Moreover, an exhaust hole 43A is 
formed at a region of the bottom 13 of the outer casing 11, which is encircled by 
the inner casing wall 31 A. 

In the case of this gas stove 10A, the substantially closed space formed between 
the gas-permeable porous body 40 and the combustion face-forming body 50 functions 
as a combustion space S. Namely, ^n-^he-ee^rrott^ef combustion ©paxa^Aeft, wheii the 

. . A ' A ' •' . 

air blower 21 is actuated and a predetermined quantity of fuel gas is supplied from 



the gas nozzle 20Y^he mixed gas consisting of the fuel gas and combustion air is 
permitted to enter into -a/space between the outer casing 11 and the inner casing wall 
31A, and is stirred and mixed by means of the rectifying plate 52 to form a homogeneous 

* \ * * ' ■ ■ - ■ 

gas mixture, which is then passed through the combust ion face-forming body 50 and 

ejected therefrom so as to be ignited and burnt by a suitable means. 

"• ■ * * . * ■ 

. The combustion heat produced by the combustion gas is thermally conducted from 

j •■ . • ■ • ■ > 

the top plate 12 to the heating substance 4 to' thereby heat the heating substance 

j ". ■ ■ . ■ . 
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4. Additionally, since the combustion face-forming body 50 is formed of ; an — . 

-* . . . < 

aggregation of si 1 icon carbide fiber exhibiting an excellent emissivity, the heating 
substance 4 is also heated by the radiation energy (indicated by the arrows "C") 

originating from the surface of the combustion face-forming body 50, thereby making 

• ■ • • , • ■ _ 

it possible to achieve high heating efficiency. Moreover, as in the case of the gas 

J • . • 

stove shown in FIG. 1, this high-temperature combustion gas is permitted to pass 
through .the gas-permeable porous body 40 and the rectifying plate 42 before it is 
discharged from the exhaust hole 43A. During this process ,: thermal energy is 
radiated also from the surface of the gas-permeable porous body 40 toward the top 
plate 12 (as shown by the arrows "B") , thereby further enhancing the heating 

■ -i • 

efficiency. . , 

... - . 
FIG. 3 shows a cross^-sec t ional view of another embodiment of the flat heating 

■ * ' 

surface type gas stove according to this invention. The gas stove 10B shown in FIG. 
3 differs, just like the gas stove 10A shown in FIG. 2, from the gas stove 10 shown 

107$/ ' v 

in FIG. 1 ia-4^€/f espec t that the burner is ^-e-n's t-ituted by a surface combust ion burner. 

4 . " - A S 



Furthermore, while the gas stove 10A shown in FIG. 2 is feature.S / ia.44^t' the combustion 
face of surface combustion burner (the combustion face-forming body 50) ^S' disposed 



on the outer per ipheral s ide of the gas-permeable porous body 40, the gas stove 10B ? 

' , ' • . ' " 3 ' 1 . ■ ' . '• ■ J 

shown in. FIG.. 4 3-is featured H*~4bat the gas-permeable porous body 40 tCdisposed on 

■ y . % . - 
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the outer peripheral side of the combustion face of surface combustion burner (the 

* ■ . 

combustion face-forming body 50). Therefore, the outlet 22 of an air blower 21 is 

i * p 

connected with a region of the bottom 13 of the outer casing 11, which is encircled 



by the inner casing wall 31A, and an exhaust hole 33A informed in the peripheral 

■ . ^ ■ * '■ ».'"'*■ 

wall of the outer casing 11. 

The manner of heating vo the heating substance 4 on the occasion of combustion 

/■ v • . ■ ■ ; . 

operation is substantially the same as in the case of the gas stove 10A shown in FIG. 

r w ' . * . 

2, so. that the details thereof will be omitted by denoting the corresponding 
components or members by the corresponding reference numbers.. 

FIG. 4 shows a cross- sect i onal view of a further embodiment of the flat heating 
surface type gas stove according to this invention. The gas stove IOC shown in FIG. 
4 differs from the gas stove 10B shown in FIG. 3\in~tfoe respect that V heat exchange 

A ■ ' 
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is executed between the air being suppl ied'for combustion and the combust ion gas being 
discharged. In other respects , the constitution of gas stove IOC is substantial ly 
the same as that of gas stove 10B shown in FIG. 3, so that the details thereof will 

be omit ted. by denoting the corresponding components or members by the corresponding 

■ ' . '- • . ■ ' . . f * . ■ 

reference numbers. 

The gas stove IOC shown in FIG. 4 comprises a combustion gas passageway 62 which 
Js* communicated with a combustion gas flow channel 61 const i tut ing a downstream side 
space of the gas-permeable porous .body 40. This combustion gas passageway 62 is- 
disposed so as to pass, via a partition wall 64, through the interior of a combustion 

air passageway 63 which is connected with the air blower 21, According to the gas 

■ ■ . < 

stove IOC of this embodiment, the quantity of heat retained in the combustion gas 

after the passage thereof through the gas-permeable porous body 40 is transferred 

via the partition wall 64. functioning as heat-exchanging means ,to the combustion air 
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flowing inside the combustion air passageway 63 while the combustion gas passes 

through the combustion gas passageway 62 to thereby perform exhaust heat recovery. 

As a result, a mixed gas consisting of the air thus heated up and the fuel gas is 

enabled to^be transferred to the surface combust ion burner for the combust ion thereof , 

resulting in further improved heating, efficiency as a whole. : 

By the way, the aforementioned. means for performing the heat exchange between 

the combustion gas and the combustion air. to thereby execute Hfe exhaust heat recovery 
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. can be applied as it is not only to the gas stove 10B which is provided with the surface 
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combustion burner as shown in FIG. 2, but also to the gas stove 10 wlrith is provided 
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with the pipe burner as shown in FIG. 1.. > 

According to the present invention, it is possible to provide a novel flat 
heat ing surface type gas stove which is capable of heating a heating substance across 

a heat resistance glass at high heating efficiency sufficient for practical use in 
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spite of the fact that the gas stove employs gas as a fuel, thus making it possible 
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to overcome any inconvenience that may be brought about due to the exposure of flame, 
and to facilitate the cleaning '*of- th.e- gas stove. 



